Abstract. Image matching is a key technology to be solved in the fields of digital image processing and computer vision.Matching based on feature points is most widely used now.How to locate the right feature points is a vital issue.Only accurate feature points can lead right matching results. The corner is one of the important features of images. Corner detection plays an important role in image processing and computer vision,which is a kind of important feature extraction method in image processing.In order to improve the accuracy of corner detection in image,and remove noise interference effectively,the paper introduces a method of corner detection based on Harris algorithm,which are described briefly the basic principle and basic implementation process.The experiment shows that this algorithm is simple and easy to operate,the corner extracted are very effective.This method makes the precision and efficiency of image registration improved greatly.
Introduction
Image features include gray feature, texture feature, color feature, corner feature, regional feature, edge feature and contour feature, the corner and edge features are the most commonly used.The methods of corner detection generally can be divided into two categories,one category is the detection method based on image edge,to determine the corner point by the features of image edge, such as Prewitt operator, Sobel operator, Canny operator and Laplacian operator. Another category is the detection method based on image gray value, to determine the corner point to calculate gray image by local maximum curvature, such as Moravec operator, Harris operator and Susan operator. Corner detection base on Harris algorithm have simple operation and less sensitive to noise,which is widely used.
The definition of Corner
The corner is the larger point of gray change by a local window extending in all directions of mobile [1] ,corner is a point which has a tiny change will have a significant impact on some property of the image [2] .Corner is the point which has the dramatic change of the gray and gradient for image, also has very high information content. The corner is the most important form of feature point,the more accurate corner is in understanding, the more contribute to the understanding and analysis of the image.Corners are defined as follows, the point is a local maximum of the derivative of pixel, is the intersection of the edge, is discontinuous at the edge of the object, is the large for the rate of change gradient and gradient direction of the point. A gradient operator reflects changes in any direction on the gray intensity of pixels which can effectively distinguish the corner and edge pixel [3] . 
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Corner detection based on Harris
The main idea of corner detection algorithm based on Harris is that tiny moving along all directions in the window by using a small local test window around each pixel, computing the average changes of gray level. If the change value of intensity is greater than preset the threshold, the center pixel in the window is corner [4] [5] . Corner detection methods are including Moravec, SUSAN, Harris algorithm. The corner detection based on Moravec algorithm is simple, but the calculated amount is too big, slow running, the false detection rate is very high, prone to a lot of false corners. Corner detection based on SUSAN algorithm is easy to locate good corner, and will produce lots of the corner in the area, it is difficult to find the good rules to remove these corner [6] . Corner detection based on Harris algorithm is proposed the feature corner extraction operator by Harris and Stephens in 1988 [7] .It uses the Taylor series expansion, the calculates gray value after window moving along arbitrary direction, and then calculates the feature points by the method of mathematics [8] . The Harris algorithm is improved based on Moravec operator, and then has formed the corner detection based on Harris algorithm. The Harris operator can be obtained autocorrelation changes from all directions, it uses a autocorrelation function to calculate the gray signals which have obvious changes in the two-dimensional direction of pixel position, structure of a related matrix M, by comparing the feature value of the matrix M can easily extract the corner points of the corresponding. Constructing a matrix M associated with it, can easily extract the corresponding corner by comparing the feature value of the matrix M [9] , definition function is: In the formula, ( , ) w x y is for the Gauss function, x I is a gradient for x direction, y I is a gradient for y direction. After diagonalization transform, M can be expressed as follows.
In the formula, 1 λ and 2 λ is for the two eigenvalue of the M matrix.
The response function of corner detection based on Harris algorithm is shown in equation.
In the formula, det(M) is the determinant of the matrix M, Tr(M) is the trace of matrix M, K is a constant, K is the experience value.
The eigenvalues of matrix M is a first-order curvature of autocorrelation function,and the eigenvalues of matrix M is associated with the properties of feature points. If the two eigenvalues are relatively small,the point is in a flat area, is not a boundary point or corner. If the eigenvalues have a value is relatively small, and another value is relatively large,the point is the boundary point. If the two eigenvalues are large, moving along any direction will cause dramatic changes in gray,then the point is the corner. This curvature in any direction of point are larger, the corner to be extracted.
The effect of corner detection based on Harris
The detection process based on Harris algorithm is as follows. (c) To determine the local maxima by non maxima suppression,non maximum suppression has two main steps, first use algorithm to detect real corner according to the set threshold, and then to record the real coordinates of these corner [10] . 
Conclusion
Corner detection based on Harris algorithm is a classical corner detection algorithm,which has rotation and affine invariance, which is a derivative, fast running speed, feature extraction is reliable, has certain stability and robustness.Corner detection is completely dependent on the threshold setting.From the experimental results, the larger threshold becomes, the less the number of corners have, the registration reliability rise, the number of corner decreases more slowly and gradually stabilized.
